β-cell differentiation status in type 2 diabetes.
Type 2 diabetes (T2D) affects 415 million people worldwide and is characterized by chronic hyperglycaemia and insulin resistance, progressing to insufficient insulin production, as a result of β-cell failure. Over time, chronic hyperglycaemia can ultimately lead to loss of β-cell function, leaving patients insulin-dependent. Until recently the loss of β-cell mass seen in T2D was considered to be the result of increased rates of apoptosis; however, it has been proposed that apoptosis alone cannot account for the extent of β-cell mass loss seen in the disease, and that a loss of function may also occur as a result of changes in β-cell differentiation status. In the present review, we consider current knowledge of determinants of β-cell fate in the context of understanding its relevance to disease process in T2D, and also the impact of a diabetogenic environment (hyperglycaemia, hypoxia, inflammation and dyslipidaemia) on the expression of genes involved in maintenance of β-cell identity. We describe current knowledge of the impact of the diabetic microenvironment on gene regulatory processes such alternative splicing, the expression of disallowed genes and epigenetic modifications. Elucidating the molecular mechanisms that underpin changes to β-cell differentiation status and the concomitant β-cell failure offers potential treatment targets for the future management of patients with T2D.